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(54) ENDOSCOPE INSERTION DIRECTION DETECTION METHOD AND ENDOSCOPE 
INSERTION DIRECTION DETECTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect an insertion 
direction even in a case where a duct comes off from 
within the image range of vision. 
SOLUTION: R picture is obtained in the RGB (red- 
green-blue) picture of an endoscope picture input in 
step S1. M (M is aninteger more than one) sampling 
pixels are set on an image in step 2. A gradient vector is \ 
calculated to obtain the light and shade gradient 
direction of each sampling pixel in step S3. Duct 
direction detection is performed in step S4. Arrow if 
information is superimposed on the image making 
direction that corresponds to a duct direction obtained 
in step 5 as insertion direction to return to the step 1 to y 
repeat a series of processing to a frame after being 
displayed in a display device. 
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±fiK-rs^ 3 wx^u/^t tiffed tsr^mt-rsi*? 
ad-r-5 c <*: *it$® i-r^^^js 1 2 jcte^wrt^ 

w;^T- 

Hai21SISOT#A«ffi*|6iRy:BfifBB^B&^fbo:*i6]ro3HH 
OX5^-;/^tSr«f;^fcCtS:#»<!:-rSrt«gS}fA;&|6] 

>i^iii^*^6^UlL-, ^ 1 h jUVn (1 ^n^ 

N) -C«L KIH (K«S»:) <Dt9ffi#A(gtit;&(S]*^ 

^g)-f>i:g^Sqi'<i:-r^% 2 (D^^ h)VVk (l^k^K) 

T^L. B(rlB1SScw}fA<gM:^i6]Su:wiBHjiitg:{b«:^ 

1^ t roSIHtt *i?«-r -am 7 <DX5^ T't Sr S e. iCtB 
A.. 

fltllBB 7 roXT- -;/ ytriJtiT, ffllB^ 1 <D^^ h-)l/Vn 
SO^SaiB^ 2ro'<i7 hJUUk(0fj:r^S:SfiB-r-5C<hS: 

1#«s t-r 4 ci3««)i^tigi»A:;^i6]Mai:5ffi. 

^i-Sft^lBm 2 <D^i/ h)ivk^^^^mAmm^\^^\H 

S^}fA;^(6] -2) d <i: S#eit<i:-r«.iS*JK 5 tClBK© 

i*?«^lfA:^i6]^tti:^fft. 

[Sr^3H71 ft}Ei¥filfi<i £ k«. 1SSlfSi^>ZfO>ifm 

m<r)mi5.m i w^i? hjpvnR^tftgB^ 2 w^^i/ hji/ur 



;tC-5flfltB^2CD'<;!7 h>»l'Uk€r4AS»A(ga:^|6l^rt 

«^^^A:^rl^^ fT-s c t tt-^ifi*^ 6 »xtB«« 
i^«a#A:*r6]«lia*ft. 

tar's r i:^&#SS<h-r^lS^^4;itliL 7 Wti-rtlAU 
o »ciB«(Di*i«^}f A;&i6i^Ui:^ffi, 

mtifHmmmmzi3^^Tisi^^mmm&mri>mm^m\ii 

^3<DX7">;/^<»:. 

saiBiaiia^iiiia^^i^^^wif A:^i6]^gt^t-s^4 

dS^^lO] BtlfBm3WX7"-y7'IC*Jt^T. flIltBIS 
im^m 1 1 1 ^fBIAmii3^(9^«(7}4^^.<h^lB]&{et 

t(omm^wm-r^f^ 5 (D y ^ e,izm ^fz 
;it^^mii-r^nmm9^tzui 0 iciBmoi^gffi^if 
A:&(S]^ai:5te. 

[^*J112] 8(ffBm3roX^-y7'ti3ViT. flftlBffl 

t-r-SRMt LTafi(a-rs<t<!:t)lC, «(IIBi?fiBttja(«t:: 
*5t»TS'h<7)^MS:#ASR3flIS:ft^b. SdfBif A:5lfil 

<D#A:^i6]i:-r^ct^1#ai:-rsi«*3S 1 1 ciB«ro 

[Sl:KJ«131 rtS«l©lfA*lR]«M«<!:;5:«>1«»ro 
»Aei«:)&i6] &Sft)t-r 6 0x7^ -v s S {rf»x, 

«f| f B R !ffl CD "t" :^ g ifi I ^ gfr IB # A <^ « * l^i] ^ « 

©rtffiSi»A:^iPi«lttJ:)5ffi. 

im^m 1 5 1 f*immmm^xij-r^m \<r>7.=rv^ 

40 

-r-5m2(7)X5"-;/yt. *aiB}atiliii5^®!a«5».^-a:tC*:5 

< :fjm^^^-r^m 3 wxt" •> 
A:^[fi]eita:5^6. 

[K*3«16l fi9S»3©X7^-y:/»C*il»T, flffitt 

l±Jia^;<ct. 2,^^ffi*-&1t-5i:i:fclC. g^tBm^^*3-B- 
2.«<£:ji-5n(7?4''C>::^ia]^*PS;'rsc: i:«:!Nfa<!:-r-5) 
5(? IS^ii 1 5 tclB®wi^«^#A:^|6)eitli*ffi. 




(3) 



^wmtr^m^m i s t.rz\t i e ice«»rt«^»A 
im^m 18] i^m^wif A*i6j«)«ifii;a-5a»® 

«)»A:»|6|i:-r-5C<i:*»a<i:-r-5K*«l 5;S:t^U* 

fc« 1 7 ©i>-rn*^ 1 otcte«(7)rt«»if A;^f6]«iffi55r 

a. 

saieffl a a ig ® ^ ott^ s: ififljtr s jfiiHic ^ -5 

W^tt ta B 3^ co5i-?Scottli ic « ^ A:^|p1 Sr 

wia^s s nfcif A;?i6] fcK-r s ^^fiET ^lis 6 © 

X 5^ T' t 6 ^ rtffi^if A:^l^e^Ul*te-C$) o T. 
JS:t»«^{C*3lriTttM^»A*lRl«)ft5£*fcttWiEt»ffl 30 

o*)s£<»'>nc < <!: t> t^-rn*^ *ff t» c t t-r 

Si/SfrSfiiK iC ic J: s jfiiEiig^ro^M «w?[*t-s 
set *!t#a -sai^js 2 0 ii^Kortffiaif A:&iS] 

©iC <k -5 jfi fWiSSW^M ^ K<fi J; 0 Sffi-r ^ C <>: 
i|#8ii:-r.2)^*:S2 1 tCffi««rt«®#A:&l«i]«im* 40 
ft. 

4^fS<!:-r«M*a2 1 »cE«©i^i««Jf A:^ip]«lttl;& 
tt, • 

2 4 1 (^«^Hi«SP#^5ije«)ICA^cr^M 1 

fil2^?S^ia?jHA:fj3nfcffl»(D|^«^iB»raiC*5»tS 

WIBS 2 y««^tbi!gm»cS^^rt«^i¥A:i5(6] 
S:fii3£f ■5S3©X7^«yyiS{i^fcC<!:«:i|#afr-S 5» 
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WES 2 «X 7^ y 7^**9atBII 4 ® X 7^ >y >'Ci: -SSJgtt 

lc8«rlBl*iaa»A:^l6j Srft^-r S d t <!: T 
2 4 irf2®«rt«^}f A:^f6l«fem:^r ft. 

^Jf A:^ri^«ltb:5ft. 

t-rsiS^]S2 6 J-|Be®rt«^}f A:5l6]«|ffi;5ffi, 
II9*3B2 8) WIB^4©Xxyy*tt!,#/<i7 

< »)#;^r6]€r^tii-r f. C <!: $r#?S<h-rs»*JB 2 -6 
Sfc«2 7 HfBSWrt^^ff A5^(6]^til*ffi. 

ii, miBi*i«s8iis«jca^^rtasi<o}fA:triais«iWT 

fiix-Sttfelr. MtBrt«88il«f'(£:i;TH9IB«ttl7JI/ 
::f 'J XA ^SKiaffl-r S C t <h-r-5(^««l#A* 

[^^^3 0] l^a«SBtt$A:^-r^l^%^B«»AA 
WIBF«q«aB«i*>e.F«3«a®}fA;?l6lSr«tBT 

^Si, miB«imsnfc}fA;&|6Hcacf<ifA«i!lt»ffi 

IBl^«^B4felca-:J^^Mf ^«t±57;Wzf'JXA^M^ 
Si: &«B^fc cl <!: *#ai:-rsi*}a^l#Ai»|6]«itBg 
S. 

[tt*JS3 1] BflfB#A«IO«ffi^^*-rs^S5#g 

A*|6]«ltB«B. 
Itt*S3 2l |^1i8tB«i*A;*J-r*IBlOX7^y>' 

S9iert«^B»d^ e. wiBi*im^*^K!g?*^tcit Liaifis 

fltrlB^gl W J- S # fqS^lSf^ I' MT S tf « Sr SfefiKT 

A:?iS]«im:;5ffi. 
[tt^«3 31 fIE«im»ffiEl^a^Bift<D3illRl/: 




(4) 



^ C <!: t -r 4W*JB 3 2 »C|S«(0|*qS^#X*|6l 

■rfcroT*.5C<t^!f#a.ht- ^iS^JSS 2*fc«3 3IC 
[0 0 0 1] 

[0 0 0 2] 

lij:^^ IS i; ? + > ^^K^ icjf ii L fcjas ^ srffl v^T &a 

[0 0 0 3] Cine)ro&a^.*lC*5tt-5F*3lS^<7)»AlC 

[0 0 0 4] -^f, m^i£±mm^iz^if^mx^m\t 
$6fc«^ne>cD(aAM*<feife.n.5„ jfA 

IC (i# IC Ala !!)^ ^ © t /j: o T I i -5 , 
[0 0 0 5] i*)^^<z)}fA«S*e<)ic€=ii$';)#D:s:^|6i 30 

iz^nxnt>nit)i, ^tzpqw.mmm<Dm.mffiizm«t:^ 
ly^-i- F. Bf^ffl. ^mm ■ m (utz, f o 

1 d) tr*fr-2)fijSP#^IC*5l,>T«, SfP#T*-5l5eii 
© «i Si S a IS I c S # J¥ A (6) ^ W »r T -5 'if' ^ * 

[0 0 0 6] C©J;5/j:^^Ttc*3lriT, l£6ip(i^<« 

^^mm&m^, m^unisimmi:m<^^xmx:fs\^^»i 

3£LTfT<. 

[0 0 0 7] 40 

mmiziie,x^fzisf){z\Hmm^^\^mtmtt^mAi'£:-^t 
[0 0 0 81 *fc, T.m^mtzni^^&'sm^iziii^x 

0. ^X\ZiH1ri>Wsi^m^(ontat)^±^<fi-:>X\>^rz. 
[0 0 0 9] » A:*(6]«iUl^^<tLT, *#flF2 7 50 
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1 0 3 8 4Sr/ftf|F2 6 8 0 1 1 1 A^^Tn^nxtiS 
Ulr 43 l»T}f A:5|6) S:«im-r •& 1 5 €. n/i*^ 

[0 0 10] *^iq(i±i2»isicig*T^$nfcfc«-e 
«c*5t»Tfc»A:^[Rj*eim-r5 c srtaanf A 
[0 0 11] m2<Dsmt. i^x^mmm^mz 

So'^»ff#lCif A:^(6)tt ^«:g^-r* d tic J; 0 7. A 

(^m\iii&m<r>mmx'$>i,o 

[0 0 12] ^scosetiii. ABirtm^«^^IZ*5 
t:t-5itt^aiS«jijatfB?f^. If A:^|6]^aiA^'ffi!8<h;io 

l*A*[6]^ffi5^ffi«S«-Ca&«. 
[0 0 131 

wi*i«^i*A:^i6i«iai*ft»4> ^mmmsi^xij-r^m 

i(D7.^yz^t. mmp=im.mmmizi5i.f^mm^it(r>:fj 

(Hn^<DWxyj(^izm-r^mm'^±fS.-t?>m3(07.y'y 
-fiL^mxxm^^ti^. 

[0 0 1 41 :$^^mmn7i^m4iztm<DfHmmi§A:^\^ 

[0 0 1 51 *^^Wlt5)e3®9(3tEe(D(^^^}f A?&l<0 

mmf^mmmm\zisi.^xm^'^mmm^mr^mm'S:mai 

mizm-^^p^m.m(D^x:fjf^=s:&t^-r^m 4 (DXy' yzf 
iz^m^xm^^n^. 

[0 0 1 61 J^^B^cDggjRig 1 5 tClB®G)rt«Mif A:^ 

ifiliK 111:^^(4. nm.mmm^x-h-t^^i<r>7.7--j-f 
m^p^mmmm\ziii.^xmi^^m&m^^-r^mm^ 
mm-t^m2ojx'ry:ft, $simmtiimm<Dfs.^^itfz 

/c:^|6)icSo'fri*g1g^wif A:^i6)*ft5£-rsm 4 0x7^ 

[0 0 17] 2|s:56?«<Oit*«2 0l'ffi®«rt1S«»A:)^ 

|S]eilii:^rffi«. P^mmmm'S:XijT^mi<DXy-y-:f 

t. m$ip^m.mmmz^\,^xiii\^^mmmi:^-t ^mm^ 
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^ ^5 n }f A ;^ [61 ( c 15 -r * « a ^ ± e£ -r s m 6 » X X v 
[0018] ^^m<omtiiim 2 4 irte«E«rt«^#A;& if? 

[0 0 19] y^9tm(Dm^m2 9 t'tE«©rt«^jf a* 
i6]«^m*ffii4. i^ifi^aife£A:^-r*m 1 ©x^.yy 
t. WiErtffiiSffl«ts^^rtm^©ifA:&f6]*'^tb-r 
2 y y t HatB^B^ms nfc»A;5Fi6ucH-rs« 

fflf ■5io^C«lJ«^n5.. 
[0 0 2 0] 2|E^?B©W^^3 0 l'fB®©(^^^Jf a:^ 
|6]^tH^g(i, (^«^iii»^A;'j-r^rtm(Kiii«A:^# 
lit. a9SBrt«SSiii8tA>6rt«gS©}*A*|B]*^ttl-r^ 
* W IS » © eitb 7 ;f 'J X A S: <i A -5 » A ;5 (6] «i ffi ¥ 
gt. Si}|B^tiJ^n;tif A::^(inicS-t?<#A*ii!i1««^ 
^fig-r^lf Al«S?)1«^3£fi£^Si: ^M^fcrtm^if A^r 
l^tfttfiilB-e*oT. miBifA:;^|6]«^m#e*^jSffl-r-5 30 
eiliiyJl^^'U XA^MIBf*gS^iij^(cat?^^MT-2)«^ 
tii7;b=f'JXA^H¥©*fi»^T«J«$n-5. 
[0 0 2 1] i^^BM(Dm^m3 2 lwlBf6©rtffi^}fA:5 

t. B«ltEl^^^iii«;l^?>fllBl*j^g^*^-S^*f^l'*tLii 
jfitttt^l;:**C<!:^«lttit-5.^2©7.x.y7'<h. SSIB 

[0 0 2 2] 

mm(Dmm(Dmm^ kit. mm^^mvun^^^/^^tm 40 
<oum<Dwm\z-D\,^xm^^, 

[0 0 2 31 ./j:*3, UtTlCfetriT«:fe)li'v©|*j«^©# 

A{C*fr^}fA:^|S]©«^filtcB5bTittHJ-r^*^ XH^ 
SP»c*5ltSfiS'g^.-S=t»;©}f A«*fc:*fLT|sl«l©«!ia 

€) 3fe © Bi # *i ;i£ I i C t e }f A :5 fS] © «l tiJ I ' * It -5 * 

[0 0 2 41 ifc. *f«?qjri>it*-a©||«fi©)giitr 
*JUTtt»A:^l*i)©«^tHlC»rf<«lf^#'v©|*|««»A 50 
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®)(b t ©a*. &t)-li-IC J: ^ 1 ft}f A'\©SS^ ^SBJfie 

-c*s. c©«^jieiaiLfe»A:^i6ucjifTr-5<t3jc 

[0 0 2 5] mi ©SlSg©}^^ : m 1 tSV^LH 1 6 

^?q©m 1 ©*ig©ff^iit^t3 0. 0i«(*js^i^s© 
^«:«^*^-r«pga, a2f4@i©i*i«i6©i*A*si 

m-t^tz!^(r>mmm. 0 3tts i ©#A:^fSi«im^g© 

Si^€:jK-r#lEE0. S4(i0 3©#A:^|fi]^!±iSS©^ 
*S^B«C*Jtt^Jf A*|6]©^S^S:sftl«f •50. ms\im 
3 ©»A:)^|S).^mSB«r*ift-5}f A^|6l*iJ»r«*<!:;&:-5 
(^M^#©e«l^^-ril 1 ©IftaflH. S6tta3©lfA:^ 
[S]^ ta^^g (C iJtt 5jf A*l6]*iJ»f*f * i: S rtffi^^© 
0iJ€:*-rm2 ©ift?«a. E 7 «H 1 ©f»?«^©l?Att«i 
*i«^-r-5a. 0 8«0 3©#A:^l6l«ia3ilSlC*5tt.5 

9«0 8©5aa-r©i=K:^i6]eittnr*iJt-5-ti->:/'j >^r 

Bi^©^^€rlft^TS/;:ii&©iSiiq0. H 1 0 H0 8 ©iffl 

«-e©43E'^^' h;n¥al©fc«)©^raa5^■«la*s^lB■•r 

-SE. 0 1 1 ttS 8©iaiST-©£)E^i' h;nc»cJ<'g 

E:^(6]«im*itt?B-r-5AcJd)©B 1 ©itte«0.: s 1 2 \tm 
8 ©«iaT?©«3E'< i^.h ;n'at? < WK:;? i6i«im S:ift?« 

■r-5fcJ6©m2©Si?«0. 01 3tt0 8©i!ia-C©1*-> 

4 140 8 (r>^m\z^^^ i>m.m.^t\^m^^i^mm^umt 
«.0, 0 1 5W0 8©s!ia<r*5ttsia»fkii-^*s)e* 

|fi]tMa#tt.5fc«i)©$^fi|«:l«^-rsfc«)©lftg«0. 0 
1 6 (40 8 ©fflJl»c43tt-5'^i7 h ;P©|t:K tiaf Slfil« 

[0 0 2 6] 2^fgBjom 1 ro*ig©JI^M{'*3l/»Tf4. is 

» ffi i? i*q e E n « & If *3 1 ^ T © £j IB :^ 

f6]tcgO-#WK*f6j^Sfe)£-rs}*A;^|6)«ltB^Si:. m 
-5 C t IC J: ox A-X/cCI*J«a«l3S*ll^-r-5 C <t 

A^'wr^^r/ssffA^^fisi-^atiS^gt'oi^TUi^^-rs,. . 

[0 0 2 7] (4i:s!)lr. m 1 $:fflt^T*:SIJg©fl5^(C*5 

m.mm^-i' 'd ifA^iai^eitaRt/^^K-r^i^A:/? 

[fij^tti^ffi 1 2 i. A/Dg^J&lg 1 1 
[0 0 2 8] 1*1^^ 1 J4. jtf^SJ 2 <!:. nJ^ttSrWT-S 
»ASB3 <!:«:« A ■S.irtfelC. J¥AgS3©5tfflfC0^pL 
(CCD) Rt;B9M7tS:fSt--5 7'f h 

[0 0 2 9] rt«ait4. mt^^^B.mT^y7 
^A'tefe«fi^Ryt&a0jfflu««s:iis®-r^fc*e)©rt 

:^A'— tJ-;i/rj- H4i*fiAT*50. }f AS53 Sr;*:^ l 
3 IC»A-r S C <l:-rft:Kf^©il«1«S*#^. 

[0 0 3 01 iiit, mmmm6\t. \^m^i\znt^m 
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SlHlSS8<i:Sr«xT^i-S, 

[0 0 3 1] ummm6tzj:t)iAmit^nit»f&p^(Dm 

t0 0 3 2)*JC. ^2^m^^XP^^fStOiWX\Z-D\,^ 

•r«.»Ag6 3&:*:Mi 3fc»A-r«.ci:lcJ;0. W^P^ 

•5Eeiiis}SffgB 2 fii A 5) nfc0^ 7 > y 
mx^^\zp^m.intz'y^^^^it\^\H^m^ 

[0 0 3 3] '^\Z, E3<£rfflUT:*iSli6g<Dfl^SglC*3lt-5 
If A*lBl«i{liSSB 1 2 «)«tfig{r'Qt»TiftlBT-5. 
[0 0 3 4] m3\Z7R-t^O\Z. }f A:^l6]^ffi^§ 1 2 

ti, A/DS^^Si 1 J;0A^j$n-5RGBailfefi^tr 
*f L # A:;5l6]ei m IC M*J S -a<D«l]l * Jiff -r S » 
3 >bf3.-3' 2 0 »A;?|6]«ltlJ«mS:^*-r«)fc«) 
ro^^^B2 1 <h^tix.Tlr>:|>. 
[0 0 3 5] SetC, 3>tf3.-;S' 2 0f4#A^r(Sl«^ffl 

2 5t, ;t-f >yod/7A2 eSrfflV^fcif A:i^lp]^m«l 

s**fTf sAcfewcpu (<¥^9&mmm.) 2 3S(y:^ 

<>>^:'J 2 4i:. A/DSimSgl l&UffetftKS2 5 50 
SU:^^fiH2 1 i:CPU2 3 i:<orat?©€^Aa:^jS*I 

^[0 0 3 6] ;<<>7'ai7'^A2 6tJ. :^^m<nmWk\Z 
* S }* A^r(6]«^ia <!: fo -3 -iStojas & *ff T S y 
Dy^AT*Si:i:fc<C, I /OWJtWlHlgS 2 2 JC^^f* 
A/.DS:ta§s 1 1 *^e.»Bi^ft^cDffiif#g3R, ^*gB 
2 1 'xrojf A;&i^i]«lttlfflaigmS^S*#*fT 3 J: 5 1:: 

[0 0 3 7] nt*5. ^^m<Dmmz^\,^x\-i.. \H^mm 

«(iA/D^^gg 1 1 (Ccfc 0 RG B&:/U->7!)i0*^e) 40 
2 5 5<DMSr<hS8 b i t Icft^ft^n. -€-©iB»-y-'f 

0) . :6T«,^i«: ( I SX-1. I SY-1) hiytcm'^mz 

[0 0 3 8];^Ctr. Jf A*(6l«ittl^B 1 2 ©«^^a 2 

1 iC^ttSJf A;5l6]«|ffi*gmS3%fi»Jlr-3tiTI5i^-r-5. 
[0 0 3 9] ;>cJ®®J:3;a:SieKStcS:^LT«. 'gK© 
#I/Tl>^:&|fiJ{C|SlltTl^ffiaS«-ffA-r'5. :i<n^ot£ 50 



03-93328 
JO 

■ti>. t<r>J:ofs.m-&, 1SSrtlc'gK*^ASJ;o-gl^ 
M^lS^iS -.WlT. Pu 1 1 Bac k 

[0 0 4 0] **li6®}^®lC*3lt-S}f A:^(6]feai^B 1 

2tt. (fqmmmm^izmmwssEti^wtELu^'^m-tizii 

UiTfflA:i&(6l*Bi««aa^ft®jgfflliJ:0»ttlL. 
[0 0 4 1] M:t^&<3UWX:^mm^tl.Xit, m4iZm 

mf^. ifL.§i^. iti^cmoymtp^nvciiizjiioM^ 

[0 0 4 2] fiH. :^mm(Dmmizi5^^x\tmm<Dm-M. 
±. #A;&(6)*8*i6]©t,>-rnA»t-r.5*^ 2 2. 5° 
z:t(oi 6:^\^m^<om^itLxm^-r?,:it'b^mx 

[0 0 4 3] i^iz, ^^mo)mm{zinf^mA^0^^m 
^mz-DVixfsim-r.^. 

10 0 4 4] :*:Bi«iaEC*WS#A^ft»i!8SS*«a 

iihxu:km<Dmvi(Dmn^. mt&cDm^. seicii-e 
ne)«)fiAM**a5tf ens, #A««ii*^o«a 

\zno!i!.^^A^$>^tztb: m9^<Dm^mmizm^'^\zM.& 

s:;^ l^iJ tt Tff *Dns *^ . « jrrt^^^B © 
^ (ofc, fold) tc^-rsi^m^(^jasja#i'*5ii 

A;^|6]S:Si;£LTfi^<. 
[0 0 4 51 SftWtCfS. 0iJ^tf0 5»C*-rrt«^«{C 

izi^ximii^-r^h(Dt^mx^^, ^etr^-r 
^*^®«}«cst5#»A3&[fei. -r^ct>%sKro?iFaE-r-5 

[0 0 4 6] **iS«JgagT«, «iff^»C^E7>i#aEL 
/J t i « ^ ^ *J t i T Jf A ;5 |B) S; ft 3£ r 5 Ji> CD a in t b 
T. i3BB&43BB (Gradient tuftfns) 




(7) 



11 

[0 0 4 7] Si?rt{c^E;^^?¥ffiL7^(.^«^<olf A:&[^ 

^-aofflaoten^^-To ;ic:-e«A/DS!tasi i 
^m^Lxxti^n^[H^mmmmn(D&yU'-A\zM 

[0 0 4 9] 0 8 6QXx^>>^S 1 fC43C^T, XilJ^tl^ 

i^mmmm<DRGBmm<D^x. Rmm^m^-r^o * 

mm(Dmm\zi^\.^x{tRm^^m^^rzmm\zz:>i^xmm 
T^f)^. G. Bm^$>^^^\tmmmi^ (=o. 3r + 
0. 6G + 0. IB) ^^m^^yxmuo^mm^mm-r^ 

[0 0 5 0] )gg<X^>;/:/S 2lC*3V^T, R®«±{CM 

'^>':fu>^mm<om^m^m9\z7^'ro 

[0 0 5 11 X^^y^S 3tc43V^Tti. S-1t>yU >^ 

no. ^^m<Dmm\z^^^x\t. h)\^<Dwm^ 
mtLx^mm^mm^mm't^. mi o\t^mm5^9B: 

mx$>^o 

[0 0 5 2] ^f, mi 0\zmT^o\Z'^>:/'J>:fm 

mP^^*L-^^^:k^^NXN mi 0X\tN=5) (D 

i&mmm^i^mL. ^cdt^^. mm.RUi^^:^^mz&: 
m-t^mm^A. b. c. d, e, g, ut-r^. 

[0 0 5 3] 
[I^I] 

SX= (C + E+H) - (A + D+F) 

<f»ik==c o s " ^ 
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10 



* [&2] 

SY= (F + G + H) - (A+B + C) (2) 
iS.^. S; (1) IlZS (2) JC:fel^T«A. B, C, D, 

E, F, G, H\t^mm(r>mmm^m.T^(Dt't^. 
[0 0 5 4] n^ntzsiiBLXssx^m^^x. ^m^^h 

[»:3] V= (SX, SY) (3) 

[0 0 5 5] ^tz. \y_ I &tf^BB:i?f^v0 

[0 0 5 61 
1^4] 

V-M^ (4) 
[&5]V0=tan-i (SY/SX) (5) 



20 



30 



(1) 
{ (Qk- V 



. M) tLTlStBT 



aiRJCOl^TVl ( i = 1, 2, • 
[0 0 5 7] m^^X. Xv-^j-fS 4tC*3liT. SK:*f^ 

[0 0 5 s \ mA^m\^^xmm\.tzs^^\zt^}$:.^^m 

^n^±<^.#.^Qk (k=l, 2, -, 8) mm 

^^x I sxx I s'iiznT^^^<ommi:m i lo^^^iz 

^86^0 Qk<Dmm^ (qx, q y) . "t^ > ^ U > ^1115^ 
PiOjag<g^ (px, py) ih-r^i:, Qk<hPi<!:^SS^< 

[»61 Qk= (qx-px, qy-py) (6) 

\z^r)m^ti^o 

[0 0 5 9] nmtmmz^i^xmi)^^miz^itr^:^ 
mv\(Dmiji^^^ h)i y' e i ca: (5) fZctosta^ 
\zmhm^Qp)m^yj\^i:fji^o 

[0 0 6 0] M:»^\Z\tm 1 2 \Z7r:T <t> ik^&Qk^Z-D 
V^T^ (7) cfc05^ii)So ZZ:X<t>\k\t V* d\ tQk<D 

[0 0 6 1] 
[»7] 



0i) / (I Qkl X IV' e\\) ] 



(7 



) 

[0 0 6 2] (f)ik(i- 1 8 0<(f>ik^-h 1 8 OOM^t 

D, .^Qk<D:^^^\z's^f)^^&r^m'^. rfs^t>t>^m 

;5f6);;!>tQkC0:5[6]fCifiliJi^ 0 Hfi^< 

) o 

[0 0 6 3] Lfc;:itoT, mni5\^±^y^') y^mm 



[0 0 6 4] 
[St8l 



Elk)- 



(8) 



50 



[0 0 6 5] /i*3. **ig<D}gSglC*3tiT«0 1 OiZTP 

L ifi ^ *ft)6-r * N C t3 V » T N = 5 i L 



(8) 
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tz/)^. J:0:k^Um (C^JA{fN=l 7^) ^rffll^T;^^ 
[0 0 6 6] ^fz. m^Wm\Z^\.^T\t^ (8) ^ZTfkL 

m<Dmmzmtfi^^^z.t\tmf^^m'i^$>^o 

[0 0 6 7] ^fz. S 1 0 ic:43(t^-!t>:/jmj^PS0^ 
^&^!7 h)\^W\ti(Drzib<DjB:mmmA--HizML. AU 

ifp^^ts:kt^NxN<Dmnimmz^^n^^mm\z 

HfiTHL m^iftTHL = 2 5 0 tr^) t.<D 
[0 0 6 8] U.^. I V_L I ^OT^-SS^tCti 

Lui^^oiz-r^o mi^m^z\tm^'r^v iiz-D^^x. 

^ (7) {ZiXA,X. •r'<T(7)k(C*tL0ik^<f) il=(f>i2 
= • • • =(i)iK=0 (h-rntfcfc^^ (;^^$ I Vj. I =0 
a)lt>7''j >^®^(liC (8) (7)jS*{c:^^L:^<fci: 

[0 0 6 9] ^tz. X-T-^y^S 4Jr:Btt^^K:5f6]^Ha 

# i^^Tfp] {c^BS ■r^ffi^;!^^*;^ ^ b . ^ 

^ i ^N4) {Z-Dl^^X. ±^.^<0&±mma x I V i I $: 
[Sc 9 ] . a i = I Vi I a x I VI I ( 9 ) 

xm^n^iEmit^noo 

[0 0 7 0] S: (9) t::43ttSaitima x | Vi | 

t<Dm (rzfzL. I Vj. I =^ 0) X\tO<ai^l (7)ffl^ 
<hSo ai^fi^^^i:LTfUffl-r^;^cJ6^ (8) ^ 
[SI 01 



m 



10 0 7 1] Sfc. ■y->yj >i^iBlStCt?t»T«. 0 9 

[0 0 7 21 sfc, 0 1 4izm-t^z>iz. mm^m^^ 



14 



n^^mmt. 0 1 1 &t;0 1 5«^«iwS-:i#. 
<) . 

[0 0 7 3] 0 1 5 lr*5liT. Ul^j:liLU8t4*¥R?/ 

^iro.iSi-C**?. U1-U3. U1-U2, U2-U4. U3 
10 -U5, U4-U6, U5-U7. U7- U8Rl^U6- U8© 

0 1 ltC*3tt-5Ql. Q2. • • Q7&y:Q8«)^-r& 

[0 0 7 41 ^®«tc*ii»T, ^*f£:-rs:^i«ii^®WBt^ 

;5l6]i:gll^-r^. P:«s:«{Cf4®«k (l^k^K) 

(0 1 6 (3fiajSr3^-r) <Dma 

20 [IS 11] 

01) 



[0 0 7 51 r-<TOfig«tr*fL€ (k) ^^36, 

[0 0:7 6] i^±itt0jL^cci:^i-, ^^mrnKD-^m 

^mzm':3^m^m\zmx^^mm^m7^'r^nx'i5^ 
30 i^\i^mm\z^n\i. n^m^^\zfp,w\^x\<^u\^m^m 
\zn't^nxm^mn<Dmm^'^mt.uKi. xA-xts: 

[0 0 7.71 m2(Dmm<Dmm -. mi 7t^\.^vm2 5\t 

:$i^BM<Dm2(Dmm(owm\z^^tD0. miiitn^m^ 
^m^^/\u-i^3>^mm'r^m. mi s\tmi i (d 
/\u-f>3 >\zMft^i^tzWx:^\i^ikmmm^mm't^rz 
^(Dya-^^-h. mi 9{tmi scDmmxoymmt 
mm^mm-r^m. m2 o\tmi 8(Dmmx(D^>':f^j 
^^^m^M^t^m. m2 littmi sof&mxo^/wy-zy 
40 3 ><Dmmzn^^v\wi&VA^m.mr^tz^<r>wLmm. 
m2 2«0i %(oi&mx<DT5.u<orz^<ov\%^*L-(r>m% 
^m^mnt^tzibcDmmm. m2 ^\tmi %<Diiimx 
<D's^:b^<r>^^')jik^mmr^rz^<Dm.mm. 1124 

«0 1 8(Oj!l31T<^»g5iffla«ritt^TSS, m2s\tm 

\H^^Wim't^rz^(r^mmmx^^. 

[0 0 7 81 ^2 cr)^lig<?)?i^^ti. ^ 1 <0^j5g<7)?i^^<h 
5^ [0 0 7 91 *^H«<om2(0||SS<7)fl^^t::43(.^T(^, M 




(9) 



\zj:oxA-xu\^mmm^^mm'r^ctib^'^mt:u 
^mx:^i^^mmm^z'D\,^xmm-r^o 
[0 0 8 0] rta^«isj-^v^TJi. p^mm^cmziEM 
Lrzi&mmm^(DmmmR^\zj:r). ccDt^^com 

t!m^f)^mfu$>^^'^\tmm\zit\^xm^f)^\z±tu^m 

's^mvt^mr^izm^\zMr^\Hm.mmmmz^\.^x 

[0 0 8 11 mA.u. m? iz^Lfci^x^m^z^^^^x 
\t. mi 7 (Dj:^/s.p]%^(D;\U'~z^3>f)m^'r^o 

:it/}^^. F]m^j\iy-zy3>^mx(Dmmmm^Lx 
fij^LT^oo, mi 7 com\z:h^^x},tmmmf(D:^yj\^ 

Iz^A^mnb^o 

[0 0 8 2] ^mm<Dmm<D:ir5\^^xit.- mmmm^mo) 20 
mm\z^^. m^p^\z^^LtcJ\\y-zy B yf)^\^^w^^^ 

h (x,*y) =1 - r (x» 

h (x, y) =0/ i i r (x> 

[0 0 8 6] CC-r, ^fflTHL^iTHL = 2 5 5 iiT 
^f)K gT(D^^^MTTHL = 2 4 0^, jgSIS^^ 

^MfSo z.n\^. mm(Dmthx\tmx^<D2 s s\z 

^ L T I ^ < T =fo ^ ft ± A U - 3 > «h la ^ n -5 ^ 

[0 0 8 7] :k\Z. X^y^S 1 3 fC^Sl^Tfi, 

A:*!^^ m nm ^tg T ^ 75)^ ^ ^ *iJ^r ^ 
fe-Sdch^^e, 2Miii«H^ffll^?ty\U-V3 ><^R!iIl 

[0 0 8 8] ^%m(omw^\z^\^^x\t.. lattib^tAu- 
^ hi.x^^r^:iL\z^^mmm\z^^\.. ^^mnfn 

[0 0 8 9] \tC^\Z. ;\U-iyB>mmH\zn^^m 40 

^mL\^x'j^^<Dmmimm Ob^^mtm^-^^m'^ 

-i^B>\znt^mmmmmw:m^7r^T mi^\z^ 
^^x\tm.^f)mmmi\zti)$:.Lx^^^) o • 
[0 0 9 0] aSjiSttatc-^i^Tfe, m?i^i rzi> 

tfii-i5^liilftS!l31AP1P.75-P83, ffltt^ff^ggift, B*:X 

[0 0 9 1] j^l^T, ai^{b^<?)/M/->^3 >€:«^-r 
(x. y) (COl^T, 1t>yU>y^fT^o -9->7' 
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[0 0 8 31 2^IISfi<Ofl^li(c45(t^l^aaSIH&c;:jf A 

[0 0 8 4] mi s\ti^mm<Dmm<r>:^^ >':fu^^L, 

2 6 (c4olt^»A;^fS]^liJJaS^lft?q-r^/!:«6CD 
^i-- hT^-So T.^-jzfS 1 1 t;:;fe(.^T. m 1 coHJg 
<7)Ji^.^c7)ift^{-;tett^ia8fC7rLfcA7^^y:/S 1 <h|Hl« 
(1. A:^^ti^rt«^®»<7)RGBiiJi^(^)4^T% RPifife 

^ ^ffl V ^ T |HI ^ (Dffla ^igffl -r >5 C <h ^) pJfil T ^ ^ o 
[0 0 8 51 m<7s=rv':fS 1 2(C^t.^T, A^J^n/i 
R I® # (7) § g J ^ t - ^ ^ -r -5 fit ^ ffl ^ ^ 2 M { k M 31 { C cfc 

(x, y) (0^x<ISX, 0^y<ISY) \Z^\^^m 
n<Dm.r (x; y) \zm':5^. 2 fflH»H^f^fiE-r So ; 
Hlr^ttS&H^h (x,. y). (D1B« 

[i&l 2] . . ^ 

y) ^THL ^; - • 

y) <THL (12) 

u > ^tiA v-i^B y<Dm^^.ms'^(D^wmnmz^ 
^^x^^^.hu^mn^^^-^Vk. \^\^mxm^t.u^^^\z 

NSffl(^h (x, y) ^Mai-rSo i^T, l4tf3^<7)N s 
ffl(^h (x. y) €rSr;^cf3hj (xj, yj) , l^j^ 

N s i LTll^B^-r^. ^ 2 0 f--9->yU >^C0^]^^ 

To z.(n^y^^)y^mmnf^o:^m,^<nfz^(D^(hx 

$>K>. CPU2 3<D^m^^+^x$>n\tim^x^^o • 

[0 0 9 2] :k\z. mmtRU'^>:f^J>^\zJ:r)mm 

Ltzmmh] (xj, yj) IZ-D^^X. tATfZTK-r— ^(D 
[0 0 9 3] ifi{HTSfci^)<^RO*.L^Sa^¥ 

m(Dmmmm^m^-r^o m2 i^z^-r^oiz. hi 

(xU yl) , hNs/2 (xNs/2, yNs/2) RUhUs (x 
Ns. yNs) \Z^Dmj&^n^^AmPQR^misb. Qt^ 

^mpR izm^t^^mu r ^i^^^o :k\z. m2 2\z 

TK-Tcfc^tl, rJ:TPSl = QSl> R S 2=Q S 2i:}^j:'5 

,«si&^;s2^:Kae)S« si^us2<D^^s {mn^k 

(xs, ys) i:-r-i>) ^*'L^<hL, *Sr=s/2<DR 
(^ilT% s{iSlS2(7):^^)^4^^L>cogE^$gHi:^ 
KfH<7)*'U<S^.«Ck^|$^rs (l^K, l^k 
^K) o 4''L^<iia.«Ck^4'^6ch-rSR(7)¥g r ktiCk 
r k=CkQ<i:^a6So Ckcoj^S<£: 
(cxk, cyk) t^^t. RCktw*f-r'5NsfS<?)hj 
(xj, yj) ^OD^MI¥«a«, 
[» 1 3 ] 



(10) 



^^^^^ 
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[0 0 9 41 (1 3) tc*-r^^Kffl<c>£ (k) ^nm 
L, -^(?!)g/Jx<S"efe-5m i n (e (k) ) RMJ^tt 
^ iSI^ T # -5 €r*iJ3£t- ^fc i6 OHiB T H E i: * it 

[SI 41 m i n (£ (k) ) <THE (14) 

[0 0 9 51 X'T^y'fS 1 4(r*5l^TJi. ^ (1 4) $r 

10 0 9 61 X^^yys 1 5{C:fel^Tti. ®K::^f&]^* 

^'L-:^\^\zW^f^^ti)^^. mi n (g (k) ) 
^^FiCk<D^^L-Ckhm2 l\Z:hn^.^Qt^^Z<^\M. 

i^iz^K^^^\zi!^^^rz^mmfs.mm\tm^'r^) . m 
mmnmiz(D^!^r^j!^^^. m»mi^m(0 4m\z^\.^ 
x\t. mi b\z^Lrz<koiz7i(.^ * m\S.yj\^<D&'^^^ 

tl'etism^ (ISXX3. ISY/^3) m4\Z7jKLrz 
8 ^ffi] testis f+^t, 3S,«T;!^H:^-rnJcfiM'r^;0MiS'::?' 
^l¥A:^f6]^ft^-r-5o 02 3tC*5(.^T«5!,**:T«fcT 

[0 0 9 71 T.'r ytfS 1 6 {:::feV^Tti^ 1 (D^mcDm 

±. T.y'yys i i\zmr):k<Dyi>-A\ziiL-m(D9& 
k [0 0 9 81 &s±mmLrz^o\z. ^^m(Dm2(Dmm 

MtiiSM{::i:n«, \HW.m^^\zmmLx\^^r^i^mi^m 
izit^^i^Ammmm(Dmmf)^^mtf^D. xA-xfs: 

[0 0 9 91 ^tc. /\U-zy3>(Dm^-^^'g^:^\^<Di^ 

mizmmx$>^f)^^f)^^mmr^rztb. t^-:^rz^x:^i^ 

[0 10 01 ^43, yNU-v'a >O2Mft;H»H«0 2 

4 (a) t-^Tct^tl, 1g$6;^j:^l^?^tt<hfcj:^«^;!^^** 

ztX\ 02 4 (b) {c^Tck'5H^1^l^fl^4^^fie>;5Mc 

[0 1 0 11 ^;^c, :^mm<Dmmjz^\^^x\tmmmzn 
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5ltt<0+-i>Ck^ft55Lfc;&^. Hough (A7) 
[0 1 0 21 ^fc> 02 5 (a) \Z7r^-t^o\Z. mmz 

i&m.<^;\u-'^B>ti^ntE\^rzm'^\t. 025 (b) \z 

+lC)ajeLfc'b(D<hLT**ffi(D^^S8J-7^Ufc-a<^ffl 

x\tm^h}(.(Dmm\zm^^. hk+i;&thkS:+iC^<h"r^ 

*grhk (r hkfJ3il:5£86So A« r hk= 2 0 
10 -5) <7)nffi«I^lcSFSEi-^>&^£o;!iMrctt)«^-rsc:<i: 

[01031^3 (D^m(Dmm : 0 2 6 L0 2 8 
*^?aom3cD||Jfi(OJ^ffilr^*5 0. 02 6«}fA:^f6] 
«lltiSaa€:itt^*r^:^c86<D:7D-^-V'- 02 7{d:0 

^0, 0 2 8(^0 2 6(7)iaaT<7)n!fli?^<^*ij3£^|ftH^-f 
[01041^3 (?)iij5g<D?^® ti, ^ 1 <D^m(Dmm t 

[0 10 51 *S!B^<^S3<D||SS<Dfl^ffi{C*5l.^Tt*, iii 

mmmm^^'^^t^^^ntzm'^mz^^.^x. i^^mo^w, 
\.tz^x^\^^^<Dm(D^&^xsm^m\z^^^M^&^ 

t^S^^filf^ #J-#A^f6]«S$:S^-r-5 ^ <h J- d; 0 X 
A - X?^cC H^^S ^ C t pjffi it ^ }f A:^ 

[ 0 1 0 61 :^^mo^mm\z^^^^}Hm.m^m^xswK 

30 >c^>yD^^A2 e(Dp^^i)mU^^'h(DXh^rz}sb. 

[0 1 0 71 0 2 e\^:s^mm(Dmm(n^^>^u^^L. 

2 6l-43tt^»A:^[^«^tti5[l31^iaH^-r^fc56<7):7D- 
^^-hX$>^. 7.Ty':fS2 wz^ux. ^io*M 
a)?i^SI<7)Si§BJc:43tt-50 8iC^LfcXT-':/7^S i Lm^ 

\z. X'h'^n^}f^^mm9i<r>RGBm^o^^x. Rmm 
^ ^ ffl I ^ T 1^ « o S!L a ^ M ffl -r -5 C <h pJ ^ T & -5 o 

40 10 1 0 7sT--J^S2 2\Z^\^X\ty^2(Dmm(OW^ 
mz^i^^Xf^VtzT.'ry^S 1 2 i:|^«|C0jaa(7)jgffl{c 

-So 

[0 1 0 91 j|^<X7^';/:/S 2 zx\^. fS2<D^m(om 
vT'S 1 3 0 1 9Rt/0 2 0 

^m^'^xmmi.rz. /\\y-i^3>mmH\zM't^mmt 
!&m<Dmm\z^D h (x. y) co^^sz/if >7'u >y 

^WfiachJ^^cfc-pfCNsMO^h (x, y) ^fflttJ-rSo 
5(? £JLT, tttti^<7)N s fi<^h (x. y) ^frJtlChj (x 



(11) 
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j, yj) , 1 ^ j ^Ns^hUTift^^-r-So 

[0 110] ^mm(ommizi^i^^x\t. miti^nrzh) 

(xj. yj) ti^^Ns- lMO(r>mm<D& (hi (xl, 
yl) , h2 (x2, y2) ) . ( h 2 ( x 2, y 2) . h 3 

(x3. y3) ) . (hNs-2 (xNs-2. yNs 

-2) V hNs-1 (xNs-1, yNs-1) ) , (hNs-1 (xNs- 
1, yNs-1) , hNs (xNs. yNs) ) (D&^^l^^m^ 
IC^t-r^Sfi-l?^i^«L (k) $r*«e)-S* CCT, 1^ 
k^Ns - IT^-So 

[0 1 1 11 02 (k) &c/WK:^r&3««<^®ta i<? 

W^^-To #e>nfcL (k) hj (xj> yj) f>^JE 
§o ^fc, L (k) /)^-'j^XS^t:>^tSi\.^m'^^z^\,^x 

{t. m2 s\z7r^'r<ko{zm^<D^.^\z^om^^n^m 
m'bcR<Dmn (xc, yc) 

[ft 14] ... - 

[Oil 21 CilX\ Nrtd:ffi«RF^O®^», xriS 
[0 11 3] lK<X5=-^yyS 2 4(C*$l.iTti, »^nfc 

-i^B >^mmm^^m^Lxi^^h(Dtvx<^i^^:^^^ 

f)^^nmr^o M:^m}zitm 2.8 li^.L.;tBH^^R(Z)B 
ffl (®*ft) Ra«rM^THRi:Jt«b. Ra^THR 

[0 114] X5^>:/ZfS 2 5 fC43l^Tld:X7"!yyS 2 4 

xx^vT's 2 1 icMo;i^(o>'u-A{r*f-r'5jas^iifT 

[ 0 1 1 5] XT^^y 2 6 tc^v^Tt^^ 1 <Dmm(Dm 
mi<z^\ff^7.y^y^s s tmmzLx. n^nrzx:^m 40 
^Tr^r^^mu^mmzmmii.. s^^ib 2 1 {;:^^cd 

±, :^'ry':fs 2 \ \zWiK^^A<oyu-i^\zm^-mo)9St 
[0 1 1 6] &s±.WimVfz^o\Z. *^0^cDS3(7)^Jg 

d(x, y)=l, if r(x. 
d (x, y) =0 i f 
fCctOft5£fS« CCT% MMTHD«e»JAtfTHD = 
2 0 tm^t^o 50 
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20 m 



30 



20 

*^\hmm\z^tx\t. }Hm.^^^\zmm\.x\.^mA 
\z^^^wxmmmmL<om^tf^'^m^u^. xa-x;^ 

>3 >(Dmi^f)ms^:iji^(D^ti\\zm^x^^i)^^f}^^n 
^-r^rztb. m-Dfzwxzbi^mmmm^mTrir^:!^/)^ 

[0 117] &.±<Dmm\Z^l^X7.^y:fS 2 3 

X(D^^:^\^mmo)m^\zL (k) c7)32,^j^^JcS-:^< 

Tzmmmn^m^L (k) <h(D3:5.^k^*d6. gt>^<<?)L 

[0 1181 ^4(Dnm(Dmm : m2 9/^:1^1.03 3^1 
i^mf&m^mm^^rzufxDyu-'^^-h. 030110 

i(Z)UiB^0. 03 1 H0 2 9co5a3iTa)«JE:&f6]<oftS 

;^ffi^lttH>«r^;^cfi6cDB2.<Dltt0J0, 03 2«02 9<^) 
0 3 3 tl0 2 9 (DmmXOy'S^Z^fiKD^^:^^^ 

mm-r^rzisb<Dm4<Dm^Mmx$>^o 
[0 1 1 9] m4<Dmmo:>mm\t. mKDmmcommii 

m^zimcnn^-^^-frnmit^mr^i 
[0 1 2 0} :$imM(Dm4<Dnm<Dmmi,z:io\^i^x\t. m 
»mmM^ibmi&f)^9vnrzm'^mz:^\.^x. mmmzn 
f&f)m^Lx\^^rz^m^^(D^m<D^^mmm<ii^m^m 

miz^^mm'^^\zm':^^mi^^^zmx:^\^mm^m7r: 

r^z,t i,z^ 0 X A-X;^j:i^«^«l«^J|3S-r s t 

'^mtf3i^mx:^\^^mmmiz'^\.^xmmr^. 
[0 1 2 11 02 9iit:^mmommo:>y^^ >^uy^A 
2 6 iz^i^-f^^xyj^^thmm^mmr^fz^cDyo- 

(Dmm(Dmm\z^^f^m8\z7r:i.rzx^y'^s 1 tmm 
\z. xti-^n^i^mmmmcDRGBmmo^^x. Rmm 

m^m^'^xm^cDHiim^mm'r^ziLh'^mx&^o 

Ts^^yys 3 2lZ^\.^X\t. «i?P*qlC#ffi-r^WK«^HU 

(Dfz^. mm!ii]^mrHD^m^^rz2mit{z^^ffS^mm 

cottffi^rfr^o J^^ (x, y) (0^x< 

ISX, 0^y<ISY) fC:feltS®*<Dffl[r (x, y) \Z 
S::^^. 2fiSiii»D^fPfiE-r'&o D (ci5frt^*iii*d 

(x, y) cOiHtl 

[ft 1 5 1 

y) ^THD 

(x, y) >THD (15) 

[0 1 2 2] «^<X5^*v:^S 3 3TH, 2Ml®«D{;:*3 




(12) 



[0 12 3] T.y'yZfS 3 4\Z^\^^X\t: fiifl^lCgE 

fzNdtmmrHc t(D]t^^rfoo THc\t^mm(D 

THC= (ISXX ISY) /I 0 (1 6) 

■r ^ II cfc 0 ffl m ^ n^c N dig o Btss H o u T, 
0 (a) ii^-rMi®« (Rmm) iz^i.. mmmm\z^ 

JUO«l3£$:fT^o SIT. mS l^ffll^Tlftq^f 13 3 
lll:fel.>T. Fl, F21SLlfF3\tm^nW)\ZXt}-^n^ 20 

^KPtaSM^coMiL^fiS^Rl, ^(Z)J^<^^ (xrl, yr 

@^R2, ^cOJ^<g^ (xr2, yr2) iLT-Sch. liiFW 

vl= (xr2-xrl. yr2-yrl) (17) 

[0 12 6] iHHiliLT. :7l/-AF275^b F3(I*f-r^ 

0. 0 3 2<^ck'5l::«Ka5S^6fiB^3i8^"rsc:<h:?!^«T 
[0 12 71 iij«^^f^tcWJK75^*?¥«EU7'ci:l/i4i'&lI*3l^ 

[0 12 81 7U-AFitl43l^T?ll$/v^*#^LT43 

0, Fi+iic43V^Tffii?75^e^nfc«^. itflfrc^^g^ift'^c 

V)\^yA<^^^\zm.^'&\^^^^WX-)5Pili'^^Z. 40 

t.x. '^n^^mmz'Kn^z.Lti^^^^t^^. mx. 

tf, ^3 2 l:::fett^F5{i^T<Xffili*^i-i^fctd:0 1 
l(l;tettSQ8lC*fjS-r'2):&T:^fSl<i:-rSo rilcS^>ifi 

(7) icSf ^;^ci:r^loi¥ffi^fT-5»o 

[0 12 91 Xt^^v^S 3 8 iCiSl^TI^. ^ 1 <^lllig<D 
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[0 13 01 J^±ift^L;^Ccfc3lr, *^^(7)^4(D||jK 

siiasBiCctna, ^m(r>n^nmmm^m\zm'^\.^ 

aau, ^v^m\zmx-n^mmL^m7f^t^z.ht'^x^^tz 
nb. [^mmm^\zmmLi:^^u\^mi^m\zs^r^wxm 

[0 13 11 u^. X5"'yys 3 3\zi6n^m\timmm, 
N6<Dt!0>h\zs>rzo. 'SB^mm^y.^(Dm^\im»m 
m&^mmmts^{z^r)!s§^tLxmm^tirzmm^».^ 
r^rz6b<Dm9!^mtLx. "y^'jy^Rzs^m 'mmi& 
m^mmL. m^i^umitimmmi&^f^^Lxh^iK 

[0 13 21 ^fzs ^^U >^\z^\^'^xh. mxifi rn 
>e3.-^ij»ja3iAPiP.75-P83, m^^mn^m. a* 

[0 1 3 31 S 5 O^SgOJ^Sg : 0 3 4fj:ViLI3 3 6\t 

^mM(Dm5(Dmm(7)mmizmt:>K>. 4{imxjji^ 
i^[hmm^mm'r^rziib(Dya-^^-h. msb^tm 

13 3 4a)mmx(D^x:^\^^ibt)^Tm$>^^^\t^mx$> 
10 1 3 4]:m5<D^m(Dj^m\t. mi(Dmm(Dmmt 

^ eg t:: R i; ^ IftHJ « ^ o 

[0 1 3 51 ^^m(Dm 5 <Dmm(Dmm\z^\.^x\t. m 
mnmtr^[H^mmmizjt^cxmm^mx:fj\^mih^ 
m^m^m\zmm-r^z,tiz^omm{^±^m^::^t^^ 
x^^^xyf\^mti^^mti^x':^\^^\hmm\zm-r^o 

[0 1 3 61 :^m^(Dmiu\^^L^4<Dmm(Dmm\z^ 
ux\t. .mmmm\H(Dmm^s,. jw^-'^bxdw^^^ 

oi^TittBjuy^co p^^mmmz^i^x^n^mm 
i^->\t^m^mx$>o. zti^(D^m^&^mmz^i\ 
m-r^\z\t^^<Dmm'>->\z^^cxmmizm\^^^zt 

[0 13 71 Ji^T, mm^^mLx^mmcDmm^z^^i 
^mx-:^i^i^m^iiRzsmxyji^^mmm\zrD{.^xwim 

[0 13 81 ia3 4{i**J6ofl^a8ici3tts»A:*ift«l 
til^Bl 2(DW}i^^mmT^rzi!b(Dyu-^^^-hX$> 

[0 13 91 A5^u/:/s 4 1 {z:h\^^x. m 1 <Dmm(om 
m(Dmm\z:hf^^^m8{z^Lrzx'ryys i 
xtf^n^mmmmm(DRGBmm<D^x. Rmm^m 

m\^'^xmm<omm^mm'r^zth'^mx$>^o 



(13) 

[0 14 11 c:<7)J;'9«i:®«J3*3l^Tfiif A:^f6)$:^^ 

-r^ccht^^s^T'feo (m4(Dmm(Dmm\z^\.'^x7r: 
Lfzum^^ h)imm^m^^rzm)^\z^r)i^m'^m'v^ 

mmumxi^m<Dmu\ziir^mm^m9cr^-< lo 
^T*^) . ^mn\z'sm^x^^o-s,nmmi^^ 

iiCPull Ba c kSf^) ^-y-^^^^^;^)^^^o- 
[0 1 4 2] ^^(D^mm^n\z^i^'v$>y) . r®»^ 

[0 14 3] :A^^yys 4 2{z^i^xmm^.m^mT$> 

^\t7.y'yZfS4 3\zmtSo 

[0 1.4 4] ::^v'y:fs 4 3\z^\^^x\tmm[H\zWtET 20 

^^^(Di^m^Vro. z,^x\t.y^4(Dmm(Dmm\z^^^ 
WMmmmzm':5<9&m(Dmm\z^Ki'si&^m^fro. 

[0 14 5] rnKTsV^y-fS 4 4 \Z^\^^X\t. m 2 9 <D 

7.=rv^s 3 4t.nmzm,^^^\zn'i'^Vi%^n^^. 
^^n\z'^^tm-&.^^t,m'^^nfz^^\z\%7.'rv^ 

S4 5(rji^, ^4<0%lS^<jyW^mz^\^^7.'rv^S3 . 
^^TsJ-v^"^ 4 1 {Zjg^o 

[0 14 61 -Sr. ta^I^«cSlffi;5>^?¥«EL7S:l^i:«^^ 5^? 
S2. S 3&r/S 4^Jll^TiftBJbfc-Sc7)S!ia(Cj:-5 

4 7(rjtt;o 

[014 7] X5^^v:/S 4 7 tr^ol^Tti. ;^T->y:/S4 
6 ^ ^ B>« 62 S < gJK^r m ifJ^^^tt L 
35^i:^^^*JJ^-r^o CCTtS. (8) \Z7^\yfzW,m 
i?(ffi^{c43l^TS/hMm i n (e (k) ) St;^<7);*:{i 
/jNiiAct^llSs m i n (£ (k) ) (®K:;^f6]<gS LT 46? 
IS 2 fi) (Dirbm i n (k) ) / s m i n (e 

(k) ) ^rMMTHGctit^-r^o mi n (£ (k) ) 
>sm i n (£ (k) ) Tc&O, Itm in (e (k) ) 
/smi n {£ (k) ) (^fii?^?^*/hT^ -5 cif^lfi^McO 

^IT&O, CCT«THG=0. 5 S t><D <i: t" 
'So m i n (£ (k) ) / s m i n (£ (k) ) ^TH 
GT^n^i^ttiJBSajih^i^L, ys 5 2'S. 

[0 14 81 T.'Tj'fS 4 8(ri3l^T«, S 2 ^ 56? 
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3 (D%m(Dmm\z^\.^xwi^ni.rzJ\\^- s ><Dm^^ 

1 8(D7.y^y:/S 1 2;^t^LS 1 5^^13:02 GtDT.'r 

•yys 2 2;^j:t^L.s 2 5 ^m^^xm,mi^rz-m(omm^ 

[0 149]X5=-*vyS49 ll43l^TJi, /NU-va > 
frOo CdTCDW^tiXx^^T'S 1 4^/i(iS 2 

5 2'\, ^aT;^ttntf;^5=-«> >^s 5 ofciitfo 

[0 150]X5=-^yyS50 lC:fel^T{i. m 4 (D^^CT^ 

mmizi^i^xmrnLfzi^m^^ hJKiSox^E^^fSiM 

tbj&S^ig^T-So *^M^r^^^2 9cDXx^>ys 3 7 

tmm<D^&m<Dmm\zjir). ^j.m<oyi^-A^z^\^^xm 
m\^izwtELfz^^(Di^m:^i^^zmr:^<^m^m^. 7. 

^•y^s 5 1 xzmt^o 

[0151]X-T-.yyS51 ;z:fcliTtiX5"^y :/S 5 0 
0*1 A O -^16 »? i: -5 :^ ck 0 ;^ ^ (7) Jl^ 

\x%.m^y>^)v^v^m\z^^mm,'t^v\^'^i^(r>\^^ 
V m%\/3(^m ^m.7L^mMm\Lm\z^^is.m<^ 

x\m3^\z7r^'^^o\z. ^ft^^ h;uv i \mm^^ 

^ fr t5 ;^cJ: ^ O i: W^T S o 
[0 15 2] X^u/ >^S 5 1 (r:fel.^T,.^»l>^::7 VMZ 

ci: ^ e^fiS :^ r^^ tH ^JS $ nr t ^ n X 7^ s 

5 2^. ^^-C;^ltntfXT-^yys 5 3(CjiOo 

[oi53lx^*y':/S52 \z^\^\x\x. HJf*^iS:^ 

^10^ig(DJ1^8gfc4ofrt^XT*^i/:/S 5i:l^ti 
(CUT. ?#e>n/tif A::&f6)<&7i^-r^8i«fffl^iii«JrS;a 

^^gg 2 1 X5"-yys 4 1 {Cj^O;* 

[0 15 4] T.^y-ys 5 3 iC^Bl^Ttl, iS!ia^**i;^j: 

[0 155lX5"^vyS54 iC^oi/^Tti. 1 €r- 

wx^i^^mm\z^rtz^. ^^sg2 1 (11^3 6 (ctk 

■r rp u 1 1 B a c kj ^co^ -y-t-'x^^^LXx 
[0 15 6] JKilCiftWLfccfc^iC. *§8Hja)^5 0^ 



(14) 
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-r -5 c i ic * oT^jx-xufHrnmrn^^mmr^ z. t*t 

[0 1 5 7 J 

[0 15 81 »xi^mies.mmmizm^^mf\Fm\z 

[0 15 91 ^it. ^mp^mm^itizisif^f^mmmoi 

iiifiss^^. wxyjfSimmtimmiirs.-Drzm'^izmi^m 

[glSa}|III¥;%§fi^l 

[0 1] :^^mo:)m i (omm<Dmmizm^p^mm^m<D 
[0 31 01 (D»x:^f^mmms<om^^^rm^m 

[0 5] 0 3cDttA:^|6]iKfflSBlc*ilt-5}fA:5(^¥iJ»r 

[0 6] 0 3<D}f A5?|6]«ffi^BI-*5ttS»A*l6]*iJ»f 
*f*i:;5:-5rt«S««0i|**-r« 2 ®lttl«0 
[0 7 1 0 1 (OI^%ei0»A«iji«i»l^-r^0 
[0 81 0 3©lf A5^l6l«UlilHl:::fettS}f A:^|Sl«ltB 

I [0 9] 0 8ro5!iaT<D'gE:5|6]«^aiJC*3ltS-9->yU 
>i^H*<DS^«Sl?B-rsfc«>®IK^0 
[010] 08 ®fiaSt?043iE'Xi7 b )],W\ii<Dft«b<D^ 

[0 111 0 8<DJ!va-r©iuiB'^i7 h;i'fc«-::f<Wli£:;^ 
f6j«^ffl*iJlgB-r*/i«>®Sg 1 (7)itti^0 
[0 12] 0 8cO5!iaT'CDt)ga'^i' t->iU{rS':?<eiffi5& 

[0 13] m8<oji!imT;(D-tj->':f>j>i/mM(Dt&<om& 
*stt^-rafcj&wsi^0 

[0 14] 0 8a>^9(r;fe(:^-S>M^5)-S>l$ffiir'j&ffi9$ 
[0 15] 0 8 WjIflSJC*3ttSia«^^1.^SrSE:^iai<!: 

Ha# tt -5 «) ©^j^sM * a?? -r s «>©iii5g 0 
[0 16] 0 8®fiaafc*3its'<i/ hJKoit^jcu-rs 
i»l»0 

[0 17] 2|s^q«<0^2omS(D}^^l;:ft^n5lHJ^teSr 
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[0 1 8] 0 1 7ro/\U-->3 >{C^t^Lfclf A:)&|6J^ 

[01 91 01 8(r>isim-v(ommitmmi:m^r^m 
[020] 018 «5a3STo-!j->7''j >i^*ia?B-r*0 

[02 1] 0 1 8tD2lST(7)AU-->3>0!)®ttlC^*-r 
4R21lja<H4m?^t-*fcii6cOsft^0 

[0 2 21 0 1 8CDjaiaT«)jS<Hwfc»&©n5ai4''C^®gs 

[0 2 31 0 1 8 <Diiym-c<f><si&:^m<o^i£:^m&mm 
10 -r^tziboiisimm 

[0241 018 (D^aT<OB^^M9$Si^-r-S>0 
[0 2 5] 0 1 8(7)^aT(75AW-->3 >At1fi»?¥«E-r 
•2)«-&Oi&Srt^€rlft^-rs^i6CDIft?q0 . 
[0 2 6] 3^l«I^K)B3©SliS©jeffiC»S}fA;^|6]«^ 

[0 2 7] 0 2 6<0^8iaT®ffE:35l6iroft^?&ffiS:ittl« 

•rsfe«i)tDise«0 

[0 2 81 0 2 6<D!&mx-(DPimm'iKm^^isimti>rz 
20 [0 2 9] if%m<D^A(Dmm<Dmm\zmi>mx:fjt^'SL 

[0 3 0] 0 2 9cDi!l31T©'gE:*r(6)»ftS:^ffiS:l5i^ 

[03 1] 0 2 9 0D^a-r<D'g=)e:;5ifi]©fife5£::^ffi*ittig 

■r^rci6©S2«)itt§«0 
[0 3 2] 0 2 9©«!ia-C®«E:!^|pJCOSt3£3&ft«:ltt?« 

•rsfei)i>®m3<iDittg^0 

[0 3 31 0 2 9<7)S!iaT©«K*|6]roftJt3&fe*itt^ 
-r-5Jt«6W^4«i»l^0 
5(7 [034] :^%m<r>f^ 5 <9^i&a>}^|g(Cf^-&}f Av&lRl^ 

[0 3 5] 0 3 4<D^J1T<D^1!)'-C^7 h;nr*-:J<esg 

0 . ■ • 

[0 3 6] 0 3 4(D«!ia-pCD}f A:5lfi]«li±i*^^®a&-2.1» 
«^l6-r*Sil^©iem^^S:Sttiq-r-5>5:i*coi«?B0 . 
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